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(57) Abstract

The present invention relates to a device for protected angioplasty, intended for the

implantation of luminal endoprosthesis (or stent) in critical areas such as carotid or vertebral

arteries, where protection of downstream-situated organs is highly desirable. The device

comprises a central stent pusher part comprising a microcathetcr bearing at its distal end

an atraumatic tip, said atraumatic tip being prolonged by a tip balloon part comprising an

inflatable occlusive balloon which may be inflated with a physiologically acceptable fluid at

prcdetcnnined rates, a fluid-releasing section extending at the proximal side of the occlusive

balloon, said releasing section being able to release the fluid from the balloon into an upstream

section of the vessel when the pressure of said fluid reaches a predetennined level.
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ANGIOPLASTY AND STENT DELIVERY CATHETER

Field of the invention

The present invention relates to a device for

protected angioplasty, intended for the implantation of

5 luminal endoprostheses (or stents) in critical areas such
as carotid or vertebral arteries, where temporary
protection of downstream-situated organs is highly
desirable.

Background of the invention

Angioplasty is now recognised as a highly
valuable method for curing stenosis and other luminal
diseases of the vascular system.

However, this technique, although quite

appreciated and constantly improved, is not yet

15 systematically used for treating each type of such

diseases. In particular, the brain is a critical area,

where vessels are very thin and where even short occlusions
could lead to irreversible damages for the patient.

Vessels near the brain, as for instance the
20 carotid bifurcation, are to be treated - with high care

because incident epiphenomena that could be considered as

minor in other places could have there disastrous
consequences for the patient. Because time is of the
essence, the circulation of blood may not be interrupted

25 without heavy consequences, due to the lack of oxygen in
the brain. It is generally admitted that circulation may
not be interrupted during more than a couple of minutes

.

The carotid and the carotid bifurcation are
furthermore, on a mechanical point of view, critical parts

30 of the body.

The carotid bifurcation has a specific shape
{including a segment of widened then restricted
cross-section) , which is known to provoke turbulence in the
blood flow, leading to high local solicitation of the

35 artery walls. As a consequence, stenosis problems are

CONFIRMATION COPY
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' rather frequent in carotids-

j

A specific problem which occurs in treatment of
stenosis in the inner carotid by angioplasty is the

evacuation of debris that pile up in the stenosis. After
5 the stenosis is cured, theses debris are naturally carried
by the flowing blood. There is a strong risk that they be
transported up downstream to the lesions, into capillary
arteries that they could block, causing thrombosis with
catastrophic embolization.

The carotid is considered by some physicians as
the last frontier for endovascular therapy. There is still
at present considerable scepticism regarding angioplasty in
the carotid-

Description of the prior art

^
It has thus proved desirable to improve this

technique. Among recent improvements, methods for cerebral
protection have been conceived and some of them are being
developed. The "Report on 2nd Carotid Angioplasty Meeting,
October 23 and 24, 1997, Polyclinique Essey-les-Nancy,

20 France" summarises various aspects of the present
advancement of research and development in the field of
carotid angioplasty.

The technique developed by Theron to cure
carotid stenosis with cerebral protection consists of

25 introducing a triple coaxial catheter in the common
carotid. A microcatheter provided with a latex balloon at
its tips is inserted through the guiding catheter. The
lesion is located and the micro-catheter is advanced
through the stenosis, after which said balloon is inflated

30 downstream of the lesion. An angioplasty balloon (or

dilatation balloon) is inflated at the level of the
stenosis. Particles originating from the stenosis: are
aspired and flushed through the guiding catheter with
heparin, the flow being diverted towards the external

35 carotid. The placement of a stent is then performed, the
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angioplasty balloon is withdrawn. A new aspiration and a

flush are performed once again, while the protection

balloon remains inflated. The latter is thereafter deflated

and/ if the result seems satisfactory, the micro-catheter,

5 the protection balloon and the guiding catheter are

removed.

This method, although attractive is regretfully

not perfectly reliable.

Trials have shown that when using same, a

10 non-neglectible amount of debris can remain in the blood

flow.

Many of these debris do have too large a

diameter to be efficiently destroyed by the white cells

before reaching places in the brain where they could cause

15 fatal thrombosis.

In fact, aspiration and flushing from upstream

the protection balloon is not totally efficient, and

furthermore necessitates that, the tip of the catheter be

approached as close as possible to the balloon, and that

20 the operation be carried out under severe control. This is

liable to cause problem inasmuch as time is of the essence

in such kinds of interventions where many other aspects

(treatment of the stenosis, placement of the stent) must

also be taken into account in a very short time.

25 It has been suggested to use another technique

designated as "double balloon technique", which would

consist of occluding the carotid artery beyond the stenosis

and also occluding the upper part of the coiranon carotid

artery, thus creating a dilatation chamber that could

30 easily be aspirated and cleaned.

Brief description of the invention

Another method and device for safely implanting

a luminal endoprosthesis in critical areas like carotid,

has been developed, according to which efficient

35 protection of organs situated downstream of a carotid
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Stenosis may be obtained without any necessity of aspiring
the debris of the lesion.

The invention, covers a device for the
implantation of expandable stents in a vascular vessel,

5 allowing for temporary protection of downstream organs.
This device comprises

- a central stent' pusher part surrounded by a stent
releasing part, said part being provided with an axial
limen, for inserting a microguide wire, and comprising a

10 microcatheter bearing at its distal end an atraumatic tip,
and

- a stent loading cavity designed to contain a stent in
radially contracted state extending near the distal end of
the stent pusher part.

The device according to the invention is
characterised in that said atraumatic tip is prolonged by a
tip balloon part comprising an inflatable occlusive balloon
hermetically connectable via the axial lumen to injection
means able to feed said balloon with a physiologically

20 acceptable fluid at predetermined rates, a fluid releasing
section extending at the proximal side of the occlusive

balloon, said releasing section being able to release the
fluid from the balloon into an upstream section of the
vessel when the pressure of said fluid reaches a

25 predetermined level.

According to various embodiments, the fluid
releasing section may be formed by the proximal end of the
occlusive balloon, and possibly on the neck of the balloon
or on a cane supporting the occlusive balloon.

Preferably, the stent is an self-expanding
stent, which is maintained in place in the stent loading
cavity by a surrounding shell.

It may also be a balloon-dilatable stent, the
stent releasing part comprising in such a case a dilatation

35 balloon.
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According to a preferred embodiment, the device

comprises a dilatation balloon axially displaceable

relative to the microcatheter.

The microguide wire may be anchored at the

5 distal side of the occlusive balloon. In such an

embodiment, the wire is preferably terminated by a ball

inserted in a pouch provided at said distal side.

The invention also relates to a device for

performing angioplasty in a vascular vessel, allowing for

10 temporary protection of downstream organs, comprising a

central pusher part being provided with an axial lumen, for

a microguide wire, and comprising a microcatheter bearing
at its distal end a tip balloon part comprising an

inflatable occlusive balloon hermetically connectable via

15 the axial lumen to injection means able to feed said

balloon with a physiologically acceptable fluid at

predetermined rates, a fluid-releasing section extending at

the proximal side of the occlusive balloon, said releasing

section being able to release the fluid from the balloon

20 into an upstream section of the vessel when the pressure of
said fluid reaches a predetermined level, and a dilatation

balloon axially displaceable relative to the tip balloon.

The invention also relates to a method for the

implantation of endoluminal stent in a vessel comprising

25 operations as described in the present text.

Thanks to this method. the debris of the

stenosis are flushed away in a very efficient manner and

further deviated to other places of the body where they can

provoke no harm, (for instance via the outer carotid in the

30 case where carotid stenosis is cured)

.

Brief description of the drawings

Other advantages of the device and of the method
according to the invention will appear from the description

hereafter of particular embodiments thereof, reference
35 being made to the appended drawings wherein
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Fig, 1 is a diagrammatic lateral view of a

longitudinal cross-section of the distal end of a device

according to the invention bearing a self-expanding

endoprosthesis /

5 Fig. la is a cross section according to line II-

II of the device of Fig.l,

Fig. 2 is a detailed view of the tip and of a

distal end of the device of Fig. 1,

Fig. 3 is a diagrammatic lateral view in situ of

10 a device according to Fig. 1,

Figs. 4 and 5 are diagrammatic lateral views of

different embodiments of a device of the invention,

Figs 6 to 12 are diagrammatic views illustrating

various steps of a method for using the device of the

15 invention.

Figs. 13 and 14 illustrate optional steps of the

above method.

Fig. 15 is a lateral view of another embodiment

of the device of the invention,

20 Fig. 16 is a lateral view of still another

embodiment of the invention.

Detailed description of the drawings

In the present context, the term "stent" is used

25 for the sake of facility to define generally speaking a

luminal endoprosthesis, bearing in mind that luminal

endoprostheses include stents sensu stricto but can

con^^rise, together with their framework, various kinds of

coating (not shown) . It is clear that the invention also

30 relates to devices and methods where such coated stents are

used.

As can be seen from Fig. 1, the device 1

according to the invention includes a central stent pusher

part 2 surrounded by a stent releasing part 3.

35 The stent pusher part 2 comprises a
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microcatheter 4 provided with an axial lumen 5. A

microguide wire 6 extends along the axial lumen 5. A stent

loading cavity 7 able to contain a stent 8 - in the present

case, a self-expanding stent - is provided near the distal

5 end 9 of the stent pusher part 2.

The distal end 9 of the device 1 bears an

atraumatic tip 10 which is prolonged by a tip balloon part

11 comprising an inflatable occlusive balloon 12 and a

fluid releasing section 13. The tip balloon part 11 is in

10 operation connected via the axial lumen 5 and a Y-adapter

(not shown) to injection means (not shown) placed towards

the proximal end 16 of the device 1.

This injection means are able to provide a

continuous flow of a physiologically acceptable fluid at a

15 predetermined rate. A stop-lock part serves to lock the

stent pusher part 2 in a fixed relative position with

respect to the stent releasing part 3.

When the device 1 is inserted in a body, the tip

balloon part 11 leads the device 1 through the vascular

20 system and through possible stenoses. Indeed, it is

possible to change the shape of the occlusive balloon 12

when it is in the deflated state by advancing the

microguide wire 6 more or less into the tip balloon part

11.

25 To this end, the guide wire 6 is anchored into a

tip pouch 20 of the balloon 12 by a small spherical ball

22- Relative advancement of the microguide wire 6 will

therefore induce bending of the wire tip.

A marker (for instance a colour marker) at the

30 proximal side of the guide wire 6 permits a control of the

maximal allowed advancement in relation to the position of

the Y-adapter on the stent pusher part 2.

The tip balloon part 11 of the device 1 serves

as a barrier which prevents plaque debris from embolizing

35 the cerebral arterial circulation, by temporary occluding
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. the main arterial axis (i.e. the carotid artery or the

vertebral artery) upstream with respect to the lesion to be
cured.

The occlusive balloon 12 can be inflated to a

5 diameter of about 5-6 mm and at a length of about 10-12 mm,

thus hermetically closing the artery while avoiding over
distension thereof.

The presence of a fluid-releasing section 13 on
the proximal face of the balloon 12 - or just there behind

10 -provides for an efficient flushing action represented by
tiny arrows on the figures), far from the limited
possibilities of classical methods.

The inflation of the occlusive balloon 12 occurs
independent of the flushing function at a pressure range of

15 approximately 300-800 mm Hg. Flushing of the section of

artery upstream from the occlusive balloon 12 occurs at

increased pressures, allowing overflow fluid to escape
through the fluid-releasing section .13 in the balloon neck
area at a flow rate sufficient to force back the blood,

20 possibly laden with particles, up to an upstream vascular
bifurcation. The flow rate can be about 1-2 cm^/sec.

This flush action causes a continuous cleaning
of the vascular volume in the artery upstream from the

occlusive balloon 12 whenever the balloon pressure reaches

25 a given value, thus activating a controlled leak via the

fluid-releasing section 13.

The tip balloon part 11 can be adjacent the
atraumatic tip 10, as shown on Fig. 1, or placed at the tip
of a cane 24 protruding from this atraumatic tip 10, as

30 represented on Figs. 2 and 4.

Figs. 3 and 4 display various embodiments of the

fluid-releasing section 13, the occlusion balloon 12 having
been inflated by an increase of the pressure released by
injection means. The fluid begins to escape from the

35 balloon 12 at a predetermined rate through calibrated
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pin-holes 25 provided at the proximal side of the occlusive

balloon 12 and/or of the neck 26 thereof.

The holes are preferably designed so that the

fluid cannot escape unless the pressure reaches a trigger

5 value.

The fluid-releasing section 13 can also extend

on the cane 24 as shown on Fig. 4.

Of course, the device can also be guided in a

conventional manner along the microguide wire 5 as can be

10 seen on Fig. 15.

Fig. 15 further displays the proximal end of the

device and various Y-adapters for connecting i.a. the axial

lumens 5 to the injection means. In this case, the axial

lumen 5 extends through the tip pouch 20 and comprises a

15 separated channel to feed the tip balloon 12.

The stent releasing part 3 can be designed so as

to accommodate a self-expanding stent as shown for instance

on Figs.. 2, 3 or a balloon-expandable stent, as shown in

Fig. 5; in this case, the stent-releasing part includes a

20 dilatation balloon 28.

Figs. 6 to 12 illustrate diagrainmatically the

various steps of the safe method according to the invention

which may now be applied by using the above-described

device 1 according to the invention.

25 The distal end 9 of the device 1 having been

inserted in the vascular system according to a known method

(generally from the femoral artery) , it is driven easily up

to the site to be cured, in the present case a stenosis 30

in the inner carotid 31, downstream with respect to the

30 bifurcation 32 of the common carotid 34.

The microcatheter 4 is then extended up to a

segment of the inner carotid 31 beyond the stenosis 30. The

injection means are then activated, at a predetermined

rate, so that the pressure of the fluid increases in the

35 axial limen 5, thereby causing the balloon 12 to expand.
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When the balloon 12 reaches a diameter
substantially equal to that of the inner carotid 31, its
internal pressure begins to rise, causing the pin-holes 25
of the fluid-releasing section 13 to open and, flushing

5 backwards the fluid and the blood volume trapped behind the
balloon 12. The brain being in such a way protected from
particles liable to escape from the stenosis 30, the
physician can immediately begin to proceed with placement
of a stent 8, which can be either a self-expanding stent 8

10 constricted in the stent loading area 7, or a

balloon-expandable stent. In the latter case, the placement
implies activating a dilatation balloon 28 as can be seen
on Fig. 5.

During this operation, the tip balloon part 11

15 goes on flushing backwards the blood laden with particles
up to the carotid bifurcation 32, this laden blood being
diverted through the outer carotid to other organs where it
can cause no harm.

It should be stressed that debris and particles
20 are completely flushed away, since there remains no place

behind the balloon 12 where they could stay.

If necessary, depending on the state of the
stenosis 30, it is possible to proceed within the allowed
time, preliminary to the insertion of the stent 8, as shown

25 in Fig. 13, to a widening of the section to be cured,
plaque debris being still carried away by the constant
flushing of the artery.

Another feature of the present device becomes
apparent when comparing Fig. 4 and Fig. 13: the dilatation

30 balloon 28 shown in the latter is able to slide along the
microcatheter 4 and can accordingly reach at will any part
of the artery wall to be cured upstream from the occlusive
balloon 12. To allow such an axial displacement, the
balloon 28 is connected to a balloon pusher placed between

35 the microcatheter 4 and the stent releasing part 3.
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During the whole operation, the duly monitored

injection means go on feeding the occlusive balloon 12 and

the fluid-releasing section 13 at a rate sufficient to keep

the balloon 12 safely inflated and to provide a sufficient

5 flow rate to drive the blood to the bifurcation 32.

The operation being carried through, the balloon

12 can be instantaneously deflated and withdrawn through

the implanted stent 8.

The stent-releasing part 3 may comprise an outer

10 tubing or, to reduce the diameter, a single outer tiibing

making it possible to directly release the stent 8 at its

predetermined place.

Advantageously, the outer tubing can comprise

radio-visible markers allowing the stent 8 to be placed

15 accurately at its required place.

An advantage of the device of the invention is

that, once the occlusive balloon 12 has been placed, it is

possible^ according on the circumstances, to carry out

without delay a wide variety of operations on the site to

20 be cured. If necessary, it is even possible, in a matter of

seconds, to replace a part of the device without disturbing

the blocking function of the tip part. The time so spared

can make the difference for the patient.

The device can be also provided as a kit of

25 parts to be assembled, which allows the operator to select

and assemble at the very moment of the operation e.g. the

kind of stent he feels to be the more adapted to the

circumstances and the corresponding stent releasing part.

Fig. 16 displays another embodiment of the

30 device, which in the present case includes a tip balloon

part 11 and a dilatation balloon 28 axially displaceable

relative to same, but devoid of stent releasing part 3.

The embodiment of the device shown in Fig. 16

can either be used as such in particular cases wherein it

35 is not compulsory to place as stent after having cured the
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stenasis or as part of a kit to perform the preliminary
operations of an intervention, bearing in mind that an
adequate stent releasing part can be fitted thereon within
a few seconds without interrupting the blocking action of

5 the occlusive balloon 12.

In short, the invention can be described as
follows :

The present invention relates to a device for
10 protected angioplasty, intended for the implantation of

luminal endoprosthesis (or stent) in critical areas such as
carotid or vertebral arteries, where protection of
downstream-situated organs is highly desirable. The device
comprises a central stent pusher part coit?>rising a

15 microcatheter bearing at its distal end an atraumatic tip,
said atraumatic tip being prolonged by a tip balloon part
comprising an inflatable occlusive balloon which may be
inflated, with a physiologically acceptable fluid at
predetermined rates, a fluid-releasing section extending

20 at the proximal side of the occlusive balloon, said
releasing section being- able to release the fluid from
the balloon into an upstream section of the vessel when
the pressure of said fluid reaches a predetermined level.
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CLAIMS

1. - A device (1) for the implantation of

expandable stents 18) in a vascular vessel, allowing for

5 temporary protection of downstream organs,

comprising

- a central stent pusher part (2) surrounded by a stent-

releasing part (3), said part (2) being provided with an

axial lumen (5), for a microguide wire (6), and comprising

10 a microcatheter (4) bearing at its distal end (9) an

atraumatic tip (10),

- a stent loading cavity (7) designed to contain a stent

(8) in radially contracted state extending near the distal

end of the stent pusher part (2),

15 characterized in that

-said atraumatic tip (10) is prolonged by a tip balloon

part (11) comprising an inflatable occlusive balloon (12)

hermetically connectable via the axial lumen (5) to

injection means able to feed said balloon (12) with a

20 physiologically acceptable fluid at predetermined rates,

- a fluid-releasing section (13) extending at the

pr,oxiiaal side of the occlusive balloon (12), said releasing

section (13) being able to release the fluid from the

balloon (12) into an upstream section of the vessel when

25 the pressure of said fluid reaches a predetermined level.

2. - A device (1) for performing angioplasty in

a vascular vessel, allowing for temporary protection of

downstream organs,

comprising

30 - a central pusher part (2) being provided with an axial

lumen (5), for a microguide wire (6), and comprising a

microcatheter (4) bearing at its distal end (9) a tip

balloon part (11) comprising an inflatable occlusive

balloon (12) hermetically connectable via the axial liamen

35 (5) to injection means able to feed said balloon (12) with
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a physiologically acceptable fluid at predetermined rates,
- a fluid-releasing section (13) extending at the proximal

side of the occlusive balloon (12), said releasing section
(13) being able to release the fluid from the balloon (12)

5 into an upstream section of the vessel when the pressure of
said fluid reaches a predetermined level,
- a dilatation balloon (28) axially displaceable relative
to the tip balloon (12)

.

3. A device according to claim 2, provided
10 towards its proximal end, with connection means for

inserting a stent-releasing part while the tip balloon is
inflated.

4. - A device according to any one of the
preceding claims, characterized in that the fluid-releasing

15 section (13) extends at the proximal end of the occlusive
balloon (12)

.

5. - A device according to any one of the
preceding claims, characterized in that the fluid-releasing
section (13) extends on the neck of the balloon (12).

^° 6.- A device according to any one of the
preceding claims, characterized in that the fluid-
releasing section (13) extends on a cane (24) supporting
the occlusive balloon (12)

.

7. - A device according to any one of the
25 preceding claims, characterized in that the stent (8) is a

self-expanding stent, which is maintained in place in the
stent loading cavity (7) by a surrounding shell.

8. - A device according to any one of claims 1, 4

to 6, characterized in that the stent (8) is a balloon-
30 dilatable stent, the stent-releasing part (3) comprising a

dilatation balloon (28).

9. - A device according to any one of the
preceding claims characterized in that it comprises a
dilatation balloon (28) axially displaceable relative to

35 the microcatheter (4)

.
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10. - A device according to any one of the

preceding claiitis, characterized in that the microguide wire

(6) is anchored at the distal side of the occlusive balloon

(12) .

11. - A device according to claim 10,

characterized in that the wire (6) is terminated by a ball

(22) inserted in a pouch (20) provided at said distal side.



wo 99/40964

1/6

PCT/BE99/00020







wo 99/40964 PCT/BE99/00020







INTERNATIONAL SEARCH REPORT

^ -CLASSIFICATION OF SUBJECT KIATTEM
IPC 6 A61M29/02

Accoioinq :o tr'a^^'atcnjr Patant Cussmcanon iiPC* ?r grin nanomi ciassiicaiton ana iPC

int. •AMionai Aooiieation No

PCT/BE 99/00020

B. FIELDS SEARCHED
Minimum oocwm«nia!:on Marcneo ic;asstfication svswm ietio««o c / russnicaiton symooisi
IPC 6 A61F A61M A61B

Documentation searcnaa otn«r tnan minimum oocumaniation to ina aiiani tnai sucn oocumonts art inctuoaa tfiw iiokk saarcnaa

Elacironic oata oas« ccnsunaa axtnnq ina miarnaitonai %9Men .nam* oi ojta oasa ano wnara oraaicai. saarcn terms usaoi

C. DDCUMEMTS CONaOERED TO BE RELEVAMT

Catagoiy
\ C.lation ot aocumanc wiin moicaiion. wn# ra approonate of me wsvant passages Relevant to claim No

EP 0 330 376 A (C.R. BARD. INC.)
30 August 1989
see abstract
see column 1. line 30 - column 2. line 52
see column 3. line 55 - column 4. line 26:
figures 1,2,6,9

WO 95 05209 A (TECHNOLOGY DEVELOPEMENT
CENTER) 23 February 1995
see abstract

19 - page 2. line 19

5 - line 7

3 - line 9

7 - page 9.

1-11

see page
see page

page
page
page
13-15

see

see

see

1.2

1.

3.

4.

8.

12.

11 ne

1 Ine

line

line 7 - page 9. line 2

1 Ine 4 - 1 Ine 7: figures

1-11

"Y| Pwrt'woocumentsareiisiaaintne continuation of oo« C
ID

Patent family mamoers are iisieo in annex

Special categories ot ciiao oocumems

A" oocumeni aefimng me genarai state ot the an wnicn is noi
conaioerea to oe ot oamcuiar raiavanca

E" aaniar oocumeni out ouoiisnea on or atiar the mtamationai
linrig oate

V aocument wnicn may throw oolBts on onomy ciaimiiior
wnicn IS ctieo to astafitan tna ouoiication oaie of anotnar
citation Of otner soectai reason las soaeitiao)

"O" aocument reiemng to an oral oisciotura. usa. aineition or
otnar means

"P* oocumam oicnsneo onor to tna mtamationai Hng oata dli
uiar man me onontv oate aatmeo

T* later oocument ouoiisneo aner tne miamationai iiimg oate
Of ofionty oate arva not in contua wrtn ina aooiicaiion out
cRso to unoersiano ine pnnccte or inaoiy unoenymg trie
invaniion

X- document 01 oamcuiar relevance trteciaimeo invention
cannot oe consioerea novei or cannot oe consiaereo to
involve an mvemive sieo wr^en tna aocument «s laxen aione

y document of oamcmar reiavance. tne ciaimeo mveniion
cannot oe consiaereo to mvotve an inv«niiva step wnen tn«
oocumeni is conxjinea wnn one or more oinef sucn oocu-
mems. sucn comoinaiion oemg oovious lo a oerson smiled
tn tna an.

4" document mamoar ot tne same oatant tamay

Oata Of ina aauai comoiation ot tne miamationai saarcn

20 May 1999

Oata of mamng of ina mtamationai saarcn raoor;

31/05/1999

Name ano manmo aooress ot tne ISA

s-jfooean Patera Qffica P 3 5818 Paientiaan 2
2280 HV RiiswiiR

< -3 1.70» 340-2040. Ti 3165leooni
=ix .-31701 340-3016

Auinorizeo officer

Michels. N

form PCT ISAStO isaeona tntmt ijuy 19931

page 1 of 2



INTERNATIONAL SEARCH REPORT tm .naiionai Aooiication no

PCT/BE 99/00020
C .Cominu»i.oft» OOCUMgNTS CONSIDERED TO BE RELEVANT

WO 96 39955 A fOUBRUL ET AL.

)

19 December 1996
see abstract: figures 1.11

US 5 423 742 A (THERON) 13 June 1995

1-11

i-fn PCT iSAfiOtconnnusBsi oi laeeno in««t» umv 1903.

page 2 of 2



INTERNATIONAL SEARCH REPORT
intormatien on Mteni umiiv memorr

!n. .national Aoouefetian No

PCT/BE 99/00020

^awm oocumwii
citeo m searcn rcoon

suMcatwn
aaw

^ateni taimv
mtmotns!

^vweuen
aaw

EP 0330376 30-08-1989 US 4921478 A

AU 2989689 A

JP 2005976 A

WO 9505209 23-02-1995 AU 7567394 A

UO 9639955 19-12-1996 US
AU
EP

5713848 A

4006495 A

0836430 A

US 5423742 13-06-1995 8910856 U

01-05-1990
24-08-1989
10-01-1990

14-03-1995

03-02-1998
30-12-1996
22-04-1998

'30-11-1989


